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6rsiq{ q-dr+-R ft{R qsf, qr {qr rErr tr qR egl
* *q m.r +1q 20 t, d erqrcen f f€-e 61tqq
lch -

6 sin3 0: a cos 0.

Two equal uniform rods lB and AC each oflength 2b

are freely joined at I and rest on a smooth vertical

circle of radius a. Show that if 20 be the angle between

them in the state of equilibrium, then

b sin3 0: a cos 0.

q6 6 fro-s + kq'fi fu€"il qr ffid ed +
fuS f<} .lTa fr6rq + cFrurl-* 6] s6 +1trqr

Find out the resultant of any given system of forces

acting at given points of a rigid body.

sler€n

Or

(rRE /x a m! + nz: 1fr slc f{*q furfr An
+1fuq r

Find out the null point of the plane lx 4- my r nz :
l.
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is c Section 'B' consists of
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consists of long answer type questions. Section 'A'
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, Section ,A'

fiqifud eft ag rf,i?c yfl+ d yrr S+. q d a@l
Cdr
Answer the following very short answer type
questions in one br ttro sentences. 1x10=10
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Code No. : .4.5-26(I

{dgrq 41 cRqIER +fsCt

Define couples.

qqiq +H 6l cftqrfud +1fleqr

Define uniform catenary.

#tq qq{ +1 qftqrfuf, qifsq r

Define central axis.
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Eug'q'
Section'C'

ffin rr-n A ril{ {/
Solve the following questions. 5x5=25

\rfi {ciq <o-e firsql eqr{ za t gtrfdd erq+qr ii
t, q-qffi !F fs{ q6 fis-+-fi ssqfq{ fEn c{ tsr
Ee{ t S{ T€-+1elar$ o.r g+ fu< q* fi++i *Ftru

6E qt {GII $n t, Eg fiqR A qqsq{ 3it{ <tsR a

1.

3

l. tq +r ffim{ 41 qfrqrE-d qltqst

Define resolution of Wrench.

s. E5 t{qq +i cftqrfud BifrSi

Define Hooke's law.

6. Tqsqr 6.re ffi c-ea t z

What is Time of Flight ?

z. erftiqr+trq cq 41 cftqTFd olfqq t

Define Hyperbolic path.

8. g-qi {tqq qr fugr< tefoqt

Write the law of conservation of energy.

t2l

/, \l/l.'"-'[;] rr

\
I

qfr vt tr fu6 41tqq fo trE q.r Eedien t qfrrq

A uniform beam, of length 2a, rests in equilibrium

with one end resting against a smooth vertical wall

and with a point of its length resting upon a smooth

horizontal rod rvhich is parallgl to the r.r'all and at a

distance b from it. Prove that the inclination of the
, .. l/1

beam to the vertical i. ri"-r IfJ
3{q-ql

Or

{ flrq{ erqnd, s-&fi za e1 e€ ,na dqT lc e1

z t g6 5q t *g.fi{ q5 fi++-fi, a Bw *1,

l7l PT.O,
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3ISTET

Or
qs. 4.q erq{ ftr v t r lxqr ard 5 $ s-q{ rrqur

6-rdr t ii f<oES fs cer * f6-{il i+g w GRET 
1':

dqrT{++<6iatqtr r

A particle describes a circle ofradius r with a uniform
speed v, show that its acceleration at any point of this

2

path I- and is directed towards the centre of ther
circle.

t+-e1oqf?r{ n-e C q+ ffi m q1 1nE ffir qi5
ersiq d t'r q'f + sruqrfr t, A q-d,id rrfr q.{flr

tr q;q +1rTfr ilrd oifrqr

A bead moves on a smooth wire in a vertical plane

under the resistance which varies as square of the

velocity. Find the motion of particle

qCrET

Or

qs 6ur tdleriq fflr fr rrf{trr t fr u,rfic fiftfr
t cEt d q,q 6r d{q an +1fsqr

If a particle moves in three dimensions, then find the

acceleration of the particle in terms of cartesian Co-

ord inates.

I6l I31 PTO.

9.

10.
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qs'6q 3rq{ Aq v t r frqr erd gf, * sqr lrqur

q-{frr t, d ss+.r qfitulrfi d{ur Flr Arn ?

A particle moves with constant velocity on the circle

of radius r, then what is the resultant acceleration ?

etq q1 q6dc d"ri fefqqr

Write the maximum height of projectile.

EFrg.EI'
Section'B'

ffin er+ + rf,{ d/
Solve the following questions. 3x5=15

t. qn qqiq 8tr1 +1 firt qr gftT Fc t vtq+-r qfi
qclil qEtq ABCDq{itqt qrdr tt qi ,e f+g t
d.sl Rcr qrdr t asr qfi oTkdrq Sfr ,ac t Es+
s{rfrR 61afl} rcT qkn tt fo6 dfqq to dfr qr
nqrs qquf qR EI qIqI Etdr tt

Four uniform rods are freely jointed at their
extremities and form a parallelogram IBCD, which is

suspended by the join I and is kept in shape by an

inextensible string AC. Prove that the tension ofthe
string is equal to half of the whole weight.
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Or

ft-6 dfsq f+. qR q+, qs-qcn sTFq-drq t-t 5e
* Blri-{ e--s1 d t, q} tc-{q] 'R
n-nzitor er<r sr$ ffi + 3l<R + RcEcrff,*.

dkn tr

Prove that if a uniform inextensible chain hangs freely

under graviry, the difference of the tension at two

points varies as the difference of their heights'

EE frrs d qrqr*qr $ qq-5 sfilq-q 61 qreqr

e1tesr

Explain general condition of equilibrium ofa Rigid

Body.

3lsrql

Or

cke--sr srd 61fqs ffr srd tsl

x-f _ y-g _ z-h
lmn

6rdT + fo*.rq (x, Y, z, L, M,I,'t)* ff,s s[q tql A
v+-fr tr
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To find the condition that the straight line

x-f _ y-g _ z-h
lmn

may be a null line for the systcm of lorces (X,

Y, Z, L, M,IT.

qrd 3nqd rrfr * qrfiTfiq frFquI sl qroqr altqq r

Explain Geometrical representation of S.H'M.

slqql
Or

qm f{€ P, o d srtql srqr ffic aq t eqq
dfrrfi sFfd r: ael q{ rrfrqn t, s-d o efild 6T

Te tr r 6r flTq eih wSne dtot in qltsqt

A point P describes, with constant angular velocity

about b, the equiangular spiral r : ae\, O being the

pole of the spiral. Obtain the radial and transverse

accelerations of P.

+qd{ + r-fiq ,rfd frqq +l qreqr qltqqt

Explain Kepler's Laws of Planetory Motion,

t4l t5l PT,O,
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and normal accelerations are each constant
throughout the motion, prove that the angie ry, through

which the direction of motion tums in time / is given

byV=A log(l +80.

STerqt

q.s 6ur ills{ qfi srtr f(Ee qifi.rre Gh * *
\1+. {dqn frffd +,rf,r tr qR rc q€ *q t qfr ,
vt q+. k€ t i.r rt sfs{q f+.qr rrcr qr A <Trf-{q

tu Eu-mr q=d*r- +|.? "')-''' o.
Vr, t.- f, .,J El

A particle describes an ellipse under a force

tr
(dtrt"r6i towards the focus. If it was projected

with velocity Z fiom a point distance r from the centre

of force, show that the periodic time is

r ^ '.'3/22tt[2 Y'l
EI;-T,

llol t lt I ll/4OO
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s. g*q frffi tt-d-q fr{qim) + E<itt ffi 6'ur

E-r GRq A56 +1frqr

To find acceleration of a particle in tenns of polar

co-ordinates (spherical co-ordinates).

(i[- z ({qFI S'l 6uI sqiel(fr: 5-e * er<rfa
qtfud t*''cr qrdr tr srg 6r erstq tr 6-r rr& f{r
tr qR , frqr< aq dqr tv ertlnr;E nrr t d <ff-{s
t* *q 6re slq q-6rq fu f+rafuFoa t-

2

f-[r, - tog (l + ].)1.
o6

A particle of mass z is projected verticallv under

gravity, the resistance of the air being mk time the

velocity. Show that the greatest height attained by the

u2
parricle is -[ - log (l + tr )1.'o

6

oDooDdooooo

3llrql
Or
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3. z trffiFI 61 qd fru-s q+ ftqr fr-g t enorvr it

*fd-q t oqlq q{rt E( rtq t rf;o, qrm t, + lse
6ifqs f+' s*Eq 6l cs qm rrca5q ftl

A particle of mass ln is projected from a fixed point

into the air with velocity v in a direction making an

angle o with the horizontal, prove that the path of the

projectile is a parabola.

oq ffi o.ur * fuq iq qE ergre fu eta
\'6-(si + qqriqfr Ei fr <{t-{S t+ qq q+ qqn

ffiq'qFfd tl

If the radial and transverse velocities of a particle are

always proportional to each other, show that thc path

is equiangular spiral.

4. qfr 6q qfi rTrRrll eifi ct rIfrqF tr qR gtFl+c
et{ s{ffiq E{ur stq of,qr {64 t d firG Eltqs
t+. B1"r ,y !il qfr 61 fffr qqq r i {q-fr t, qfi-*-{ur

, v : A tos 6 + nl grr tcqiftd Etdr tt
A particle is describing a plane curve. Ifthe tangential

I I I Pr.o.

3ISrEt

Or


